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(54) METHOD FOR PRODUCING CAST ARTICLE FROM HIGH MELTING TEMPERATURE 
SUPERALLOY COMPOSITION 

(57)Abstract: 

PURPOSE: To produce jet engines or the like by 
producing superalloy cast articles by casting from a 
hardly castable high melting temp, superalloy compsn., 
thereby eliminating the need for lines or the like for 
protection against the high temp, of combustion gases 
and reducing the weight. 

CONSTITUTION: A product is cast from the uncastable 
high melting temp, superalloy. The temporary defect 34 
existing in the product and the metallic portion 40 
around the same then ground away to form an excised 
space. A filler metal having the same compsn. as the 
compsn. of the product is filled by welding or the like 
into the excised space. If there is a defect in the filler 
metal, the defect is excised and the oxide on the surface 
of the filler metal is removed. A mixture composed of a 
binder and cladding powder is added to the surface of 
the filler metal and the product is subjected to a heat 
treatment, by which the binder is removed and the 
cladding powder is melted and solidified. The product is 

subjected to high-temp, isostatic compression. The cladding powder is a mixture composed of 
the particle of the high melting temp, superalloy and a low melting temp, superalloy. As a result, 
the product reduced in the weight while maintaining the high-temp, performance is obtd. 
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(2) 



#H¥4- 3 0 9 4 5 2 



[#if»:&©*SB] 

zmmv. (b) tai2SiB*c#ft-r-5-^pi&ffltg 

U (c) MS— ^ISl*«J:^-5-ncDSHO^SB5»S^J 

l. (d) i?is^i85$Krtfc^jD*}^^«u, (e) mmm 

»&+©*RB£«J|i§rt5 £#K:ftfEi§;fn]#©^ffi©gfc 

*&£i&su (f) ttm®tQtt<D&m\zi£Gm£Wi&#® 

*iOfi^*#jBlL, (g) S5ie®fi,l-^®S^i6TC 
i I- «k X) . «l2ig-&^^^ST-5 t*»ctWBSg=tf©* 
fcftfcl/TgHS-fr, Sfc^TOO MESSfcilSil^ffiEE 

0, 7. MAR — M— 5 0 9, 1 0 8, 

125. B-1 90 0, B-1 9 00+Hf, MAR- 
M-24 6, IN-100, GTD-111. UXnu 
■f. -f >n^;P7 1 3. -i>=i*)V7 3 8. -f >n*;p 
7 9 2. -f >3^9 3 9fe«tiy:u-5 0 O^SJES-SP 

S;$3tlE«©#i£. 

sn^iEm©***. 
i mmo^m. 

[»*B6] t&Eisa) at. ftrEititi&©SE£Mr 

jesnsa^ i Eis©#fe 
*®ie«©;5&. 

[»*^ 8 ] WEfs^awT^ u /wii &*£H£gai 

1 E«©#S;. 

l 0 ] f5E85tm*#4>fc < £ *> 2 «©& 

Em 1 <0&?1BM<b& i^lJEKfick Ci 

IJEXg(f) *^>a< tfe2ESejfiT 
5utt:io TMmmtBtt<D%m±\zitimti&m®3i<D 
sa^^n-ssi i e«©#£. 

tl*S12] iWElg(g) *ii»Eft«#»5fc©4>& 
< £fc-SB#££miMrFT&@£i±S©i£+#£*:tt 



[*#g 1 3 ] mSBSS«5«f#7^-f>I> 

m** 1 4] m$m i E«o^sic«toTfiaisn 

[»jf^l 5] M*gl 3EiO*ftCJ:9TMS 

m&H i6] (a) «Hi^pri6»»»^ie^^ 

&&mmh. (b) ffiEaa^CSSET*— &*J6£«B 
i0 U (c) WE— &XP6:fe<fctf^tl©Jf ffl©&JSgB#£gi 

itiiuticioT^seMU (d) tfrE^iii^F 

(e) «5E^lin«*©^BSs^i*-r^t^ict(rE^Jn#o 
*V®Sfctt**£U (f) MEfiiftt^SWKRUJfi 

^^c^t^s^-rsmiw^e^ffl^fet. ifrEm 

l ©^e^j^fefcitfiMrE&BJ; 0 fcfi£V>St&£;£ 
L*^U»^lrMEm 1 ©fNe&^ffijE&gj&.fctff&ES? 

a? < t 2 a©ffiSfc*©*s^mj£4&©g^«w> e, 
^s«a»^*t^5§r!it©ji^-ijsirE^jiii^osffl 

KftiDU (g) WESfilc&J&SfcigTEttcit). M 

e*te»e*sr* i#icsjESg«»*o^< t % 

(h) K(E«aK:iefi*£EflE«i£Jtrfllxa^6«*c:i: 

£#&£-r-5. m&T^mteiismjmG-kommmzm 
m¥Z£?zvf®u%f3iMzii\z±g\,*mmxm*'£$ite 

30 [«*JS17] (a) «®fc-*^fi|£#-r «SA««IP 
i£?F^fiftffiIl&&-8-&#>S^jgU (b) WE— 
* «fc tf-?-tt© JiH©E#£«JI$-r 2. iilCio Ti»BS£ 
IB£^f£U (c) t&EfiiB t^SS?»C iCilSIt 5 

r B 1rtJC5S«b. (d) SSES3D»©*B»c^RS*tSPS-rn 
tf-enS©^SI&«|^U. (e) WE^*«<tDfcfi^a 

l fr-D mm. \z is LTitrE^iro** <n&mn\zw& 

i?WE^jn^©*®s«aL, (f> wEea^sfeM^ 
^ *M«t-^©{r+^^jaftTTWEfifi«cr»5sg4jrr 

zt\z£K), f&EfiBt^^S^ * WESfim^©*Mrt 
*SfcS^fc^S6rticttEfiii^[ 

T*S©^fi6$»*L, *tiT(g) WESAKigfi^ffi 
ffiffi^iST t Jc«t -d T^®«^©^RS$-*s«)lc^4 

50 [0 0 0 1] 
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0 (s: 

3 

[*9!©»»3 *&mm&&m&<Dm&%mzm-?z> 

5jg£&IS£iB£a![£i~5fc&©;Sftl£grf 
[0 0 0 2] E£t£JB#X*-t;>X>^>tC*3tt5;B 

©«&**«<»*.*&». mm&&\t-c&2>f&tttf& 
\zm&i>tiitti\£ts.?>fc^. 

[0 0 0 3] #X*-tf>X>v>£fctevx»y hx> 
S?>fc:fev>T«, x>$?>©t9«*>5£§W*!RA;£n, 
*LTHi©JEI8«H«lCJ:t>Tffili*n*. BEffiStX 

ses-Br. ^vi-cx>v ? >©«gB*^ftm$nTx>^ a? 

fc**s. x>5?>©«HW«^js*rtt&*m*j:tf« 

©«a*s««At»«*nTv»*©Tr**. 
[0004] mmom&Pxy hx>s»s*i<T* 

AfttftASfU *LT*n©&«J&>&&SI#X>&*;&tfl3 
tl*. X>5?>©ifr&fc»r>T#tf*B«*±lC£BWI 
i=£Zf?-\±>imtttt*>nTUZ>ii&\Z. Htett©lHl 
0K8R«©«Sft^*iffiManTH«. *>j5>*X>>?> 
«> »ff«t»©«*ft«f'&««fciRofcftfc. ffiHS«*5=fc 
If >*t 3E b < Ufc* «k 5 fc|aHE«l£jE*fc4> 
**«Uifcll»rft©t-HJ>*«(t©«iaai**J:WI! 

fc, x>£?>©ftffiR:43tt«4fxaE»Ai=A6n«Xa 

[0 0 0 5] X>i?>«BS©5-feT«iaiC*8an*ffl 
»«««■«•*&»©«*©*«»=«*«. 5fef«DK. 
»*?«#© 7 k-A#JjI£«]5rr*ffi* ©ffAAiflKfi^r 

fMsnfcs-f *tw»7 i^-A«iii:iaita©*8«i^x 

£©IWfcE«aft*. ^*7-T^-tt«HfiWa©Hlf«l 

%>©Ti*fc<. H9tajB7i'— aus 
©aafti«)i*fctt*ft*9ific-riit©*ftmt3&»6 

7l^-A#re*fiWT*&»©t>©T!**. 50 



!$H¥4-3 0 9 4 5 2 

[0 0 0 6] ±G©£££*|j&©7l'-Aj||ttjPttfflS 
ftSJSfitt. »jg©£gfcjS-&&#«5fc#X©iiH&fcW 
ASil&WCilC**. fc-58©jS£-&ttIWSM3«fctf8 

jSfc±-aT*»icmiL#*©K»b. Maes**** 

tt«fc) #*fcBjrrfc*. *©8SJ4, 

s«a3nfc*a+fctt*«*t£i;*;i£fc**. ceo 
«fcSfciSji©Bjifcfi-&& rMjfi^iiBftAik 

ift©*A&JBft*J: 0 feftv>«ffl&fttttt&4rr«©#t 
6. a»*>Sfifi§©BJ8ft?i&»j&II£&*J8 
HT7 A«j§ffl5S*i!iir5 21 £12B£ UV>*>*tT 
& « . 3fi»* « Hit* nJfgftjg-&& «?§gE t> BKT * S E 

tj8«#iri«>6> *n6©*m*6ff«*nfc«3fia«ft 

3Si3£©«iBttSfiS«JllS-e«i*ir, x>5?>©««t 

g£K»TV>fc©T?*S. 
[0 0 0 7] iCDipC, £5iatt|g£«*SLfca<e.S* 

>©tteD5r&»»MS*rCV»S©T*S. 4=9mfiU»]B» 
[0 0 0 8] 

*>&^UM\zm7L%<i:olzTZ>Ztlz£-DTX>it><D 
«»*X©*»C»r*fiEK«©9-<^-*fctt*© 

4!i©aa©&se#<*i*3ii« e t left*. 
[00093 *&mizft*.\z. «sat©BJifcis;ia^u@-s 

^^6jB^«F«ift«:»ji"r5fc©©^i**«ti«$n 
S. *fr*#|fett, (a) **©BJI&J«1UUIB***& 

•wtiKftu (b) nasn&«»*t?srtfr*-*x 

IttMU (c) -&*H&iS«fct«-n©«H©&Ra5# 
ft«»-r«JlifcJ:t>TK*©*lifc«*aWft*j« 

l, <d) «R2mftK:igAitt£agxu (e) *Dn»«f© 
^Bft«*UT«>6*tn»©*llf©Kfl:**l»*U 
(f) «nn«©s«cifr&3Wt*fi*f©*tofi^s# 

ftlU (g) Wfclc*WBWfelWCilcJ:D, 

[ooio] s^#ic*ViTtt rmfiimadB^j t 
r^it©B«&s-&^j tv>m\zm.m&mvze>&mm 
-eab^>^, *»9it:*v»T | b-t©BjW*«JlfflanTv> 
*. ^^#ic<?:^T«i^©rt<, mm*imtem& 

tt«Hi]«"t»JR«©^t*«Fa^Bl©58***llF« 
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5 

IMUcWTP****. **«JB&&I2*»©«&&* 
£S©$^S«jfc5t;m*1-£ft*©a*#jlTfc-5. fctt 
fi- #X*-£>X>^>3Mg©rt£/iN^©tg l g 1 £ 

«©B*ft]B-&£# 6»£T3mfc*S*©«JSft#Bi*fl 
C*V>T«##KB*ft*|i6#S»£ft£fc©, 

JMMM+TfcHSn* ritjg^qjfgftjS^&j 
i:V>5fl§l§tt, -bE©c:i£»ie©BJlftiS-&&&5£i* 

[0 0 11] 8«^t&ftjffi^&£8£:FiiIfiift»&&£: 
£ffl&©ffi#S5£g-f-5Z:itt. SftOtEUS^IBT 
»«. *©«D» £*lS2a©j@£&fct±E©;ri<« 

n««r«naBa38f^HH>*a«£EEif (hip) ft£ 
to o 1 2] -yir)v&m&&iftmm?Fzimiz*><D-v& 

lUCt, &tflC1 5 0 0 e F«tD"b»V»iaSfC^LT 
5£g©#gtt#&v>;i£*t*£tfSn<5. n©£5ftj®-gr 
*ttft£tt©«MMaSt*£C&8S*4ro©am££ U» 

v>©jwmit!*d, aoT»jft^iettt>©tbT»« 

ftV>©-?&.£>. &m?F*!&l£m&&<Z>2zmbVT\t, )\> 
(RENE' ) 10 8. M7 7> MAR-M-5 0 9, ^ 
^125. B-1 9 00, B-1 90 0+Hf, MAR 
-M-2 4 6, -f>n*;MlncoDel) 10 0. GTD — 
111, CXAD-f (Waspaloy), ^>U*)V7 1 3, -f 
>3**7 3 8, -f>3^7 9 2, -r>n*;W9 3 9 
*<fc#U- 5 0 0#U*tfSn*. M8 0tMAR-M 

- 2 4 7<DZt$*-v>mmmm'S&\t, >mv*- 

ififfiiftfciiUT»4t(Hfi^r|g^:*>©i:L.T5HSSan«. 
[0 0 13] *»?l©SSl:*V»tlt ttfflaWI5?xy 



(4) #§§¥4-3 0 94 5 2 

5 

Hx>i? >©Blf SfB«itg&.S© £ t *MPflK&TO 

*ftfcLT«6JB"r*£ij!«T*fcV». ftifftS, 
KA©&nT££tfl'3ffiK:tt£ft©*tt (£*&« Mfc* 

[0 0 14] *jS»afc*V»T»IC«»ft«BC>-«* 
10 RSfi, &fflm??a:PftfftS&§«©B§DT&.5. MM 

ss, fta^fc«sas*©?&tt©fc»fc-«ftjR«*t 

T*Hr*&*S»iiLfc*^Ket-5©*«S«T» 

**3a»r*nt«»Tr#r. ^©fcaflwaftttstf 
feasor**. *©*£-. mttomses&Ksam 

< ft* fi EmUBSASSi-iSSZL 0 g < ft 
[0 0 15] *5§W©*j£fc*V»Ttt. J&>#*-*&R& 

«II»-r*CiK:J:oT»JftftO*|*«tffton*. 
*«©c:i*ft«fcJ:!>, &JR«#£i»l*Ufc&© 

ffinurtK*iBrtf*«*«*n*. ft*, a^-ssinttrase 
v». i&m#*«*JSiB©*«tiis»»cHi;fi^?£^rrs 

Sfctlfc— #:*R6«fc D <*o«flE©t>©T*.5*» 

[0016] frfrzmmttxi&ifi (tzt^nt^mmmiz 
±o) mm$t(DB.w±\zim$t& 

tt. ^h>ifcHi-r;W *>6*«c:t«sif*LVi. 

[0017] tt^tt&*-r«e^si©*®±»ctt« 

S»4SBIS#^^t*iT^^. ft*, ttKtfttgtttO. 

so o o 4 -r >^gs©ips s*rs©d^a«!-ra&5. «« 
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(5) 
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tmsm izm i;«j*s*r zmm*-*imtf.m 
[0018] Rft©aif±cjjfa»s©««*M&3f£*«- 

^m^m fc«t o T«A©*mfc3nrr*fc«i'jfc*xT 

[0 0 19] Mi)P$nfc«fil±«S«i:"?«n^.*i, * 
^B&eniS:^. jg£&©H©«Si£«*<l:tfS#* 

e^^*ic*s»{c#-g-ani.. *©»*. (4>s©e 

»a*ifctt««*r*«HB^I«a:iH^4#' ssssrS 

[0020] 3Mrr*rt*©^«***i/*t3 

*t*«©aB*3Mtr*fc», «AK»a«fflEB*IS 
©*«*fl:ilfPtLT»6n*"b©*C*D, £fcE.B© 40 

[0021] ik— wata-cni*. flti&FRitBttXii 
jub«*» <o me&m& *«ift-r * fc » ©*»«»» 

tt, (a) *BSilC-^XR6Sr'rr*SiS.SiWi^W|g^S 
Btj&i@S&a>5ftjeU (b) -jfc*B*J:tf*n©«H 
©E**«*T*EiK:J:oTWI*fi|B]**J*U (c) 

^^ntf*ns ©*«**» u <e> jr*hcisl 



4$H¥4-3 0 9 4 5 2 
jft^R MUTT 5 © Ir+^ftiaSTTfiiB IC^BLS 

sag-re tic* t>. ttitt&Mj^&gaittasiifftic 

*H©*»rtfcKAStt*l*lS#&jaSoTV»S. ■*© 

[0 0 2 2] C©*9C, #£91©#attt8jfiffljS-&& 

*Kfia©#»fc;fc*a»*fcfc6-r*>©T**. -rit 

to*. *»TC*Kte^K»LT«nfcttlB«*T* 
i^Ttt?^ ^-©^t*Sfctt©«««B©45>Wt#W» 

sns. -?-©iie*, ^>i>><D&&mii4>Tz>z.t\iziz 

*. *»«©*©«©^*J:tf»jeiM:» $?5§fc*iS© 
»*fcHr*TE©IWia:KiHtBtlJCtfcJ:-3Te6 
■JUS flutes 5. 

[0 0 2 3] £TF. &#©Efi5fcWaUT#569i©]181 
£-Jgl¥L<IB93L<k5. 

[0 0 2 4] 

mmma>mm *&mz&.z.&. mmzm^xn^v 
6ia***ia**»3a-r*fc«6©*ttJi«ii«atn 

(a) ^jg^tg7iiS-&^^e,«S$ 
ML (b) a*«f»fc#«rt-S-ifc*l6«t»L (c) 
-iWcP6*J:r«-n©«H©*«»»*«*T*ttfc 
J:oT«»©*Wfcttl*aiBI*»jfcL (d) Sfifcffififc 

»;»s«i*swi*aK:a«L (e) flHntt>p©*R&«N& 
T*t#fc*in»©*iii©wi3**HtaL a> sssr 

*JBi©»*tt^t. *l©&*ttTJ:D'bttv>ltjtt£ 

©»*tt^t ©«£**» &a«iri&*isa«©*t«-&a 

i©8*ftft*intt©*lfifcfittnL (g) KAicMUft9 
[0 0 2 5] MTUtt&fi'&*tt. fftMCIT, 

fcKv»»KTK:*v>T»t**<fcrWE-©<l&©a* U v>&H 
HfctfT**. LflftLfctfS. M**I«fc 

zm.&znfttmmzufrm&fF&'fsTzft* 
mtfm&<Dm&^\z&\,>xm3&F*imi£m&&&wa 

[0 0 2 6] HI Ctt, *IMifc:ttoT»BfiW»*ftaE 

e9fcs.s 2 0 *sssntn5*t. z.tutx.>-?>y v— 

AT*?.. S&2 0©*&«jg«5te. ftKLUMMHUfe 
[0027] m& 2 0 *^ffiti¥oT^jiTBltg?ij@^ 
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(6) 



#H¥4-3 0 9452 



10 



©*R6£gt^<^A,T^S. fc*3, 02«*ffl3Ott35 

tc^tt-s»s2 om&kmmm-vhz. ^sb^rs 3 2 « 

g&2 0©##©l*gg&fc<a:MLTVVT. *B 3 0 KISS 

iSS*!*. *^^J3E«C«koTSS2 0£D^j£*S«l*{C 
iK*8-rslS** ft^R!3 2©{«|ffiH±ttSVi|-SjfiL 
TiESrrS HCDiatcLT. rt«B*PS3 2 

T, F*3«*fi&3 2tt;i<DXg+fc43V>TSt&£na^l$ 
*2ft-5. &M^JBEHfg#;i©S©ftg^Rl£l§s*-r-5 

j£»CPiLT«fci*tf*H4#?fJg3 7 5 8 3 4 7*WI» 

[0028] m&2 ott*fc, -^no^MfcM^fc^ss 

Sfe^TVi-B*t, -£©— MtbT- &*&S3 4d«E^ 
Snt^S. -^RS3 4liKfl:4&e3 6JCJ:oTSR$ 

nzztKmit&m&mvT&r), *itto&o£m\zft 
vk® (rztrusmm 3 8 s^tr ^s^ss 
3 2 ^*-r«fc*ss2 0K:£sia^ffiffifii£jgLfc*§ 

«*&tf£n&©T<&-5. ■ecD.h, — ^SS3 4rt(CttK 

[0029] hfrz\z. *&&(Dj$mmm\zmwzx 

SS (75:t^.ti-^fifi3 4) ©6&*£BJtg{;:-r.5. Tfc 

t>-s. 03K^sn-5rt<. — ^K3 4^n<o« 
a© mm\mfc®m&£zm%i®i&w?)) &mB#4 
0 tpuzwf&znz. a^fctt. «jK?sn&^Kes^4 

-e©«sju> —AXf&3 4\znm-^m^m3 

[0030] 04i;ssn5rt<. SD»s*ifc 

itr s fc«> $ nfc fc © t usttic n i;-&*t » •& 

^•rs^t*^sLVi„ §is2 o©sistjise5tc^ 
cffi^&ir-r-5Sjio»4 2diffiffl$n« 1 i8m. Jtttsa 
\z£mzt>rz-z>Tmm.m\zmvii8.&i&&Tzz\}iizf3. 



©av^tc^UT^-fej^try h^jgsn^Jit*^ 

££^5^M* s lHl&3tt5©T<&.5. ^Dn«4 2^#iJ0 

#s^©Mss^»tcii^u^e.^»«^»c*5- 
fe*©#jgs«j&-r«.^i:?£jti*-rs. -r^fc-e, nam 

fc«fct>, ®tB&4 2 tSS2 0 ©g&4 4 £©ISfc#S6 

if <fct), &iD*|4 2 tSS2 0©SgS4 4i©Hfc:&#fc 

4 2IJSS2 0©SSB4 4tcS^SnTV^. S5«f(3 
«, H«?©BMT|gilD»4 2#tjK3nTV>Stf. m&fc 
2 t©S2 0 ©3£«4 4 i©*JUMWWJ-* 
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